Nitric oxide production decreases after salt loading but is not related to blood pressure changes or nitric oxide-mediated vascular responses.
Nitric oxide production is a homeostatic mechanism that may regulate blood pressure during salt loading. Salt-sensitive hypertension in animal models and in humans is characterized by increased blood pressure and decreased nitric oxide production after salt loading. It is not known if this impaired nitric oxide production is the result of hypertension or is a mechanism contributing to the blood pressure response to salt. The effects of salt loading on blood pressure, nitric oxide-mediated vasodilation and nitric oxide production were measured in 25 normotensive subjects after 6 days on either a high (400 mmol/day) or low (10 mmol/day) sodium, low nitrate diet. Mean arterial pressure increased during the high-salt diet [4 +/- 1 mmHg (mean +/- SEM)] in 12 subjects and remained unchanged or decreased (-4 +/- 1 mmHg) in 13 subjects. Plasma nitrite and nitrate, a measure of nitric oxide production, decreased significantly from 39 +/- 3.3 micromol/l during the low-salt diet to 22.4 +/- 2.4 micromol/l during the high-salt diet (P = 0.0001). However, changes in mean arterial pressure from low- to high-salt diet did not correlate with changes in plasma nitrite and nitrate (r = 0.14, P = 0.51). Forearm blood flow increased significantly (P <0.0001) in response to mental stress, a nitric oxide-mediated response, but was not affected by sodium intake (from 7.8 +/- 0.9 to 11.2 +/- 1.4 ml/min per 100 ml during low salt versus 8.5 +/- 1.2 to 10.4 +/- 1.3 ml/min per 100 ml during high salt,P = 0.3). Salt loading results in a decrease in nitric oxide production in both salt-sensitive and salt-resistant normotensive subjects, which is independent of changes in blood pressure and does not affect the nitric oxide-mediated vascular response to mental stress. In contrast to salt-resistant animal models, salt loading in healthy subjects does not increase nitric oxide production. Therefore, the increased blood pressure response to salt loading may occur through mechanisms other than nitric oxide, or salt-sensitive individuals are more sensitive to the reduced nitric oxide production that occurs after salt loading in both salt-sensitive and salt-resistant subjects.